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REMARKS 

Applicant would like to thank the Examiner for the 
thorough examination of the present application . 

Independent Claims 23, 32 and 36 have been amended 
to more clearly define the present invention over the cited 
prior art references. The claim amendments and arguments 
supporting patentability of the claims are presented in detail 
below . 

I, Independent Claim 23 Is Patentable 

The Examiner rejected independent Claim 2 3 over the 
Applicant's prior art FIGS. 1 and 3a-3b. 

Amended independent Claim 23 is directed to a MOSFET 
comprising a semiconductor layer having a trench therein, a 
gate dielectric layer lining the trench, and a gate conducting 
layer in a lower portion of the trench. A dielectric layer is 
in an upper portion of the trench and extends outwardly from 
the semiconductor layer. The outwardly extending dielectric 
layer has sidewalls aligned with sidewalls of the trench. The 
MOSFET further includes source regions adjacent the outwardly 
extending dielectric layer, and source/body contact regions 
laterally spaced apart from the gate conducting layer and non- 
interruptibly contacting the source regions. 

The MOSFET is advantageously formed with the upper 
portion of the dielectric layer in the trench extending 
outwardly from the semiconductor layer, wherein sidewalls of 
the outwardly extending dielectric layer are aligned with 
sidewalls of the trench. This feature of the present 
invention advantageously allows spacers to be formed laterally 
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adjacent the outwardly extending dielectric layer, which are 
then used as self-aligned masks for implanting dopants for 
defining the source/body contact regions. 

The on-resistance is reduced since each MOSFET 
includes a source/body contact region that is laterally spaced 
apart from the gate conducting layer and non- interrupt ibly 
contacts the source regions. The source/body contact regions 
thus provide an efficient short between the source and body 
regions of the MOSFET. As a result, device ruggedness is 
increased . 

Referring now more particularly to the Applicant's 
prior art FIGS. 1 and 3a-3b, FIG. 1 illustrates a surface 
dielectric layer 20 that overlays a portion of the N+ source 
regions 26. As clearly illustrated in FIG. 1, the sidewalls of 
the dielectric layer 2 0 extend__weLl— past— the ^sidew alj^s of the 
trench. In FIG S . 3a- 3b, the dielectric layer is within the 
■t-renc h^a nd does not extend outwardly therefrom. 

In sharp contrast, independent Claim 23 recites a 
dielectric layer in an upper portion of the trench and 
extending outwardly from the semiconductor layer, the 
outwardly extending dielectric layer having sidewalls aligned 
with sidewalls of the trench . Since the sidewalls of the 
outwardly extending dielectric layer are aligned with 
sidewalls of the trench, spacers may be formed laterally 
adjacent the outwardly extending dielectric layer, which are 
then used as self-aligned masks for implanting dopants for 
defining the source/body contact regions. 

The Applicant's prior art figures thus fail to teach 
or suggest extending outwardly the dielectric layer from the 
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semiconductor layer so that sidewalls thereof are aligned with 
sidewalls of the trench, as in the claimed invention. 
Accordingly, it is submitted that independent Claim 23 is 
patentable over the Applicant's prior art FIGS. 1 and 3a- 3b. 

II. Independent Claims 32 And 36 Are Patentable 

The Examiner rejected independent Claims 3 2 and 3 6 
over the Applicant's prior art FIGS. 1 and 3a-3b in view of 
the Gilbert et al . patent. 

Amended independent Claim 32, for example, is 
directed to a MOSFET comprising a semiconductor layer having a 
trench therein, a gate dielectric layer lining the trench, and 
a gate conducting layer in a lower portion of the trench. A 
dielectric layer is in an upper portion of the trench and 
extends outwardly from the semiconductor layer. The outwardly 
extending dielectric layer has sidewalls aligned with 
sidewalls of the trench. The MOSFET further includes source 
regions adjacent the outwardly extending dielectric layer, and 
source/body contact regions laterally spaced apart from the 
gate conducting layer and non- interrupt ibly contacting the 
source regions . A source electrode is on the source regions 
and on the dielectric layer, and at least one conductive via 
is between the source electrode and the source/body contact 
regions . 

As noted above, the MOSFET is advantageously formed 
with the upper portion of the dielectric layer in the trench 
extending outwardly from the semiconductor layer, wherein the 
sidewalls thereof are aligned with the sidewalls of the 
trench. This feature of the claimed invention advantageously 
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allows spacers to be formed laterally adjacent the outwardly- 
extending dielectric layer, which are then used as self- 
aligned masks for implanting dopants for defining the 
source/body contact regions . 

Referring again to the Applicant's prior art FIGS. 1 
and 3a-3b, FIG. 1 illustrates a surface dielectric layer 20 
that overlays a portion of the N+ source regions 26. As 
clearly illustrated in FIG. 1, the sidewalls of the dielectric 
layer 2 0 extend well past the sidewalls of the trench. In 
FIGS. 3a-3b, the dielectric layer is within the trench and 
does not even extend outwardly therefrom. The Examiner cited 
the Gilbert et al . patent as disclosing at least one 
conductive via between the source electrode and the 
source/body contact regions. However, Gilbert et al . fails to 
provide the noted deficiencies with respect to FIGS. 1 and 3a- 
3b. 

The Applicant's prior art figures and the Gilbert et 
al . patent thus fail to teach or suggest extending outwardly 
the dielectric layer from the semiconductor layer so that 
sidewalls thereof are aligned with sidewalls of the trench, as 
in the claimed invention. Accordingly, it is submitted that 
independent Claim 32 is patentable over the Applicant's prior 
art FIGS. 1 and 3a-3b in view of the Gilbert et al . patent. 

Amended independent Claim 3 6 is similar to 
independent Claim 32 . Accordingly, it is submitted that 
independent Claim 3 6 is patentable over the Applicant's prior 
art FIGS . 1 and 3a-3b in view of the Gilbert et al . patent. 
In view of the patentability of independent Claims 23, 32 and 
36, it is submitted that their dependent claims which recite 
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yet further distinguishing features of the invention are also 
patentable- These dependent claims need no further discussion 
herein . 
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CONCLUSION 

In view of the amendments to the claims and the 
arguments provided herein, it is submitted that all the claims 
are patentable. Accordingly, a Notice of Allowance is 
requested in due course. Should any minor informalities need 
to be addressed, the Examiner is encouraged to contact the 
undersigned attorney at the telephone number listed below. 



Respectfully submitted, 



MICHAEL W. TAYLOR 
Reg. No. 43,182 
Allen, Dyer, Doppelt, Milbrath 

& Gilchrist, P. A. 
2 55 S. Orange Avenue, Suite 14 01 
Post Office Box 3791 
Orlando, Florida 32802 
407/841-2330 




CERTIFICATE OF MAILING 

I hereby certify that this correspondence is being 
deposited with the United States Postal Service as first class 
mail in an envelope addressed to: DIRECTOR, U.S. PATENT AND 
TRADEMARK OFFICE, WASHINGTON, D.C. 20231, on this of 
March, 2003. ^ 
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